Protein kinase C mediated anti-proliferative glucocorticoid-sphinganine synergism in cultured Pollard III prostate tumor cells.
Experimental effort focused on the growth inhibition of an androgen-resistant prostatic carcinoma, using pharmacological inhibition of protein kinase C (PKC) as the therapeutic target. Studies were performed in cell culture using the Pollard (PA) III androgen-insensitive spontaneous rat prostate tumor cells, and the human prostate tumor lines, PC-3 and LnCaP. Pharmacological agents included steroid hormones and PKC modulators; measured parameters of tumor growth/function included cell number, PKC activity and sphingolipid metabolism. Triamcinolone (TA) and sphinganine synergized to inhibit the proliferation rate of PA III prostate tumor cells by converging through separate mechanisms to inhibit protein kinase C. At five days of cell culture, 0.1 microM TA reduced both the soluble and particulate forms of PKC in association with a 35-40% reduction in cellular proliferation. Exogenous sphinganine, a competitive inhibitor at the regulatory domain of PKC had no anti-proliferative effect at 1 microM, but in combination with TA synergized to reduce proliferation 80-90%, three days in advance of any detectable inhibitory effect of TA alone on cell number. TA produced no discernable stimulation of endogenous free sphingosine production as evidenced by the lack of an effect on the activity of neutral membrane sphingomyelinase or in the turnover of total cellular sphingomyelin. Phorbol esters, but not cell permeable diglycerides, prevented the TA + sphinganine effect suggesting that a stable long term PKC activation was required for reversal. Steroid specificity studies of the synergistic response revealed that while other glucocorticoids mimicked TA, aldosterone was less active and representatives of the three major classes of sex steroids were inert. Tests of sphinganine specificity demonstrated that calphostin C, a chemically unrelated inhibitor of the regulatory site of PKC, also produced a supra-additive interaction with TA. Ceramides (C2 & C6), which were closely related chemically to sphinganine but lacked affinity for the regulatory subunit of PKC, were inactive in this system. Analyses of the cellular specificity of the TA-sphinganine synergism using the human prostate carcinoma cell lines PC-3 and LnCap revealed a true synergistic growth inhibition in the glucocorticoid receptor positive PC-3 line and no significant interaction in the glucocorticoid receptor negative LnCap cells. TA-induced reduction of PKC concentration coupled with sphinganine antagonism of PKC activation contributed to in a synergistic growth inhibition of an androgen resistant prostatic carcinoma.